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Summary
We assessed the changes in vegetation in an arid area transformed into an 
artificial wetland in the northeast of the Iberian Peninsula consequence of 
the construction of a dam in the early twentieth century. We evaluated the 
changes in the total area of the surrounding habitats. We used aerial pho-
tographs of the area which were taken in 1956, 1980 and 2008 to evaluate 
these changes. The results suggest some of these habitats emerged shortly 
after the end of construction of water infrastructure (100 years ago), re-
maining stable until now. A slightly increase of the total surface of the ha-
lophytic communities –which are included in the Habitats Directive 92/43/
EEC– is observed.
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Introduction
Energy demand in the early last century conditioned the creation of new 
hydroelectric stations causing major environmental and landscape changes. 
These changes implied the transformation of semi-arid areas into wetlands 
promoting the emergence of new habitats for plant species and communi-
ties (aquatic, hygrophilous and halophytes communities). These new habi-
tats are considered priority habitats for the European Union which are in-
cluded in The Habitats Directive 92/43/EEC. The main aim of this Directive is 
to promote the preservation of biodiversity, taking into account economical, 
socio-cultural and regional requirements.
The aim of this study is to show the changes in the habitats and plant com-
munities since the building of the hydroelectric infrastructure (one of the 
first of Spain) until now. For this purpose, available old aerial photographs 
(1957’ flight) were compared to the latest photographs (1980 and 2008’ fli-
ghts). The results let us know the most represented habitats and its area in 
each temporal stage.
Material and methods
The study was conducted in Utxesa-Secà (Sarroca, Aitona), 15 km Southeast 
from Lleida (Catalonia, north east of the Iberian Peninsula). The area is in-
cluded in the Nature 2000 protected areas. The climate is Mediterranean 
Continental –rainfall below 400 mm/year, annual average temperature of 
15º C and 4 dry months per year. In this area, the Barcelona Traction, Light 
and Power Company Limited –La Canadense– built in 1914 a 27 km-channel 
for transferring water from the Segre river in the city of Lleida to Utxesa-Se-
cà, where a large wetland was created. The maximum depth of dam reaches 
28 m. From there, a 6 km-channel carries water to the hydroelectric sta-
tion of Aitona and it generates new smaller wetlands. Consequently, these 
wetlands were originated by the flooding of the bottom of narrow and flat 
valleys due to the levees building.
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The flora within the wetland is mainly eurosiberian while the flora of the 
habitats surrounding the dam is Mediterranean and shelter steppe plants 
(Iberian, Ibero-Maghreb, Iranian-Turanian and Iberian-Pontic chorologies) 
(Conesa et al. 2012). 
Two zones were differentiated in the study area: the water reservoir and 
canal’s floodplains. We differentiated four different habitats: the water sur-
face, the helophytic and the halophytic communities and the riparian forest. 
These habitats were digitalized in three aerial photographs 1956, 1980 and 
2008 (ICGC, 2014) and the absolute and relative surfaces of each habitat 
were compared between years. The surfaces of each habitat were differen-
tiated between zones. 
Results
We found that in the last 50 
years there have no been re-
levant changes in the establi-
shed habitats. In each year, 
helophytic communities are 
the most extended habitat in 
the Utxesa reservoir (fig.1). 
Halophyte communities have 
increased their surface in 
Utxesa meanwhile riparian 
forest which were not present 
in 1956, have colonized small 
patches surrounding Utxesa 
reservoir. 
Figure 1.- Total surface of each habitat from 1956 up to 2008 
in the reservoir area of Utxesa.
Regarding the canal’s floodplains surrounding the Utxesa reservoir, the ob-
served pattern is similar to the one observed in the reservoir (fig.2). Howe-
ver, in the most recent years, the relative increase of the halophytic commu-
nities in these channels has been higher than in the reservoir (633 % vs. 31 
% see Table 1). 
In overall, the trend of the increase or decrease of the surface of each stu-
died habitat is constant irrespective of the zone –Utxesa reservoir or the 
surrounding channels– (Table1). 
Figure 2.- Total surface of each habitat from 1956 up to 2008 in 
the canal’s floodplains Utxesa reservoir.
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Table 1. Percentatges of the variation of the surface of each habitat both for the 
Utxesa reservoir and the surronding channels.
1956-1980 1980-2008
Water surface -3,39 6,71
Utxesa reservoir Helophytic community -0,67 -7,21
Halophyte community 9,99 31,89
Riparian forest 923,74 100,49
Water surface -33,45 21,78
channel’s floodplains Helophytic community 12,91 -12,64
Halophyte community -19,70 633,30
Riparian forest NA 255,24
Discussion
The results suggest that some of these habitats were created shortly after 
the construction of the infrastructure (100 years ago) remaining stable until 
now. These are the cases of the water surface and the helophytic commu-
nity. In fact, Phragmites australis, which is the indicator species in the he-
lophytic community is sometimes regarded as stable, natural component 
of the wetland community if the habitat is relatively undisturbed and the 
population is not rapidly expanding (Marks et al. 1994). This situation takes 
place in Utxesa reservoir which areas still stands undisturbed after the first 
great disturbation that took place when the reservoir was built. 
The increase of the halophytic communities have taken place. When the 
reservoir clogs and water volume is constant, the areas with less slope are 
likely to be affected by the rise of water in the soil which in turn promotes 
the rise of salts leading to new territories that may be colonized by halo-
phytic plants.
Despite noting an increase in the representation of the riparian forest near 
the swamp and canal’s floodplains. The riparian forest represent the less 
abundant habitat. This is due to the rapid increase in the level of ground 
water in both areas preventing the establishment of riparian forest.
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